One method of conducting preference assessments with individuals who have autism involves measuring the time spent by the child engaging with various stimuli.
Introduction
Preference can be defined as the subjective liking or disliking of particular objects, people or activities (Kearney & McKnight, 1997) . The assessment of preferences for individuals with developmental disabilities is a common practice in the provision of educational and behavioural interventions for this population (Hagopian, Long, & Rush, 2004) . For children with autism who often experience low levels of engagement with the physical and social world, identifying and using a child's interests to increase motivation and participation is an important intervention tool (Keen, 2009 ).
Individual preferences may be assessed indirectly via caregiver report or directly by presenting stimuli and measuring an individual's response to those stimuli.
Reinforcer testing of the stimuli identified through preference assessments can then be used to determine the reinforcing value of a stimulus as this can't be determined through a preference assessment alone. spend actively or attentively interacting appropriately with their environment at different levels of competence. For children with autism, the way in which they engage with objects and people can vary considerable. Sautter and colleagues (2008) investigated the impact of developmental features of toys and preference level on play for 6 children with autism. Toys were categorised as either developmentally oriented or sensory stimulating with the latter being typically used in interventions for, and commonly preferred by, children with autism. They found that highly preferred sensory stimulating toys were associated with more problem behaviour and solitary play while developmentally oriented toys that were moderately preferred produced the most interactive play and fewer problem behaviours. These findings raise interesting questions about the way children interact with toys during engagement-based preference assessments and whether the reinforcing value of a stimulus may vary with the way a child engages with that stimulus.
The aim of the current study was to trial a procedure for assessing child preferences based on quality of engagement with stimuli and to investigate the effects of qualitative aspects of engagement on reinforcer effectiveness. An engagementbased preference assessment was conducted and stimuli were classified into one of three categories based on duration and quality of engagement: no interest; interest; and active engagement. A reinforcer assessment was then conducted to determine if quality of engagement predicted relative reinforcer effectiveness.
Study Design

Participants
Three boys and one girl with autism and enrolled in an autism-specific early intervention centre participated. The participants were selected because their teachers reported them to be amongst the most difficult children to engage at the early Preference Assessments 6 intervention centre. For this study, diagnoses of participants were confirmed using the Autism Diagnostic Observation Scale (ADOS) (Lord, Rutter, DiLavore, & Risi, 2000) which was administered by a trained assessor. Additional information about the children's adaptive functioning using the Scales of Independent Behavior Revised (SIB-R) (Bruininks, Woodcock, Weatherman, & Hill, 1996) and communication skills using the Expressive Vocabulary Test (EVT-2) (Williams, 2007) and Peabody Picture Vocabulary Test (PPVT-4) (Dunn & Dunn, 2007) was gathered (see Table 1 ).
The children's ages ranged from 4 years 5 months to 5 years 2 months with a mean of 4 years 9 months. Three of the children (Adrian, Stephen and Mandy) met the cut-off for Autistic Spectrum Disorder on the ADOS and the remaining child (Chris) met the cut-off for Autistic Disorder. All the children scored below the 1 st percentile on the SIB-R adaptive behaviour scale except for Mandy who achieved an age equivalent of 3 years 10 months placing her at the 21 st percentile. Mandy's maladaptive behaviour score indicated a need for frequent support while the rest of the children had extensive support needs. Receptive language scores ranged from the 1 st to 4 th percentile.
Expressive language scores were slightly higher and ranged from below the 1 st percentile for Adrian to the 14 th percentile for Stephen.
<Table 1 about here>
Design
The study consisted of two phases. In Phase 1, a duration-based multiple stimulus with replacement preference assessment adapted from the procedures outlined by Duker, Didden and Sigafoos (2004) was conducted to categorise items for each child as no interest, interest or active engagement. Phase 2 evaluated the relative reinforcing value of stimuli from each of these categories.
Phase 1 Method and Results
Procedure
An initial list of preferred items for each child was generated from information provided by parents and teachers via a questionnaire which asked respondents to identify favourite toys, objects, and activities. Items were then selected for the study if they were (i) developmentally oriented (Sautter, LeBlanc, & Gillett, 2008) or likely to act as a natural scaffold to learning (Ivory & McCollum, 1999) ; (ii) had multiple components so that reinforcer effectiveness could be later investigated; and (iii) were, where possible, common to a number of participants. Items chosen for each participant are shown in Table 2 .
<Table 2 about here>
Assessments took place in a small room within the child's early intervention centre. The room had a play mat on the floor and the six selected items were spaced equally in a circle on the mat in 40cm x 30cm open baskets with some components displayed in front of the basket. For example, the doll and baby bottle were in front of the basket and other doll accessories like blanket, pillow and clothes were in the basket. Children were brought to the room individually, taken to the centre of the mat, and while gesturing to the items, were instructed to "play with whatever you want".
Participants were videotaped for 5 minutes before being told that play time was finished. The researcher remained stationary behind the camera for each session. To preclude the possibility of a child fixating on only one item across all sessions, if the child played exclusively with only one of the six toys, it was removed for the next 5 minute session and then returned to the array in subsequent sessions. This occurred on three occasions and these items are identified in Table 4 . Four sessions of 5 minutes were conducted over two or three days, with no more than two sessions in any one day which were separated by at least 45 minutes.
Response measurement and reliability
Videotapes for each session were analysed using continuous recording to determine the amount of time each child spent interacting with the items in the room.
The child's behaviour with each item was coded as 'no interest', 'interest' or 'active engagement' according to the definitions shown in Table 3 . More detailed definitions specific to each item were also developed and used for inter-rater reliability (Appendix).
<Table 3 about here>
An independent observer was trained to code the behaviours using the general definitions, specific toy definitions and scoring procedures used by the first observer.
Following training, the independent observer coded two sessions for each child (50%). Sessions were scored for agreement of both occurrences and non-occurrences of active engagement, interest and no interest. Agreement on occurrences ranged from 83% to 100% with a mean of 96% while agreement on non-occurrences ranged from 79% to 94% with a mean of 87%.
Results
The total amount of time each child spent in active engagement, interest and non-interest per item across all sessions is shown in Table 4 . Those items with the most amount of time spent in each of the three categories are shaded and were selected for use in Phase 2 of the study. For example, the amount of time spent by Adrian in active engagement was greatest with action figures and he showed no interest in 10 pin bowls and wooden blocks. The 10 pin bowls was chosen over wooden blocks for Phase 2 because he shared this item in common with Stephen.
<Table 4 about here>
Phase 2 Method and Results
Procedure
Phase 2 employed an ABCBACA single case design (Kennedy, 2005) which enables comparisons to be made across all the conditions. Condition A involved the no interest item, condition B the interest item, and condition C the active engagement item. Sessions were conducted in the same setting as for Phase 1 and all sessions were videotaped for later analysis. At the beginning of the first A condition session, the multiple components of the no interest item were placed inside a clear plastic box with a lid that had a 4x6 inch photograph of the item on top. The box allowed the child to see the items but the lid prevented access to the items unless the child made a request. As the contents could be seen by the child, the photograph was provided primarily for children whose preferred mode of requesting was symbol exchange rather than to indicate the contents of the box per se. On entering the room the child was taken to the play mat and sat facing the researcher with the plastic box between them. The lid was lifted and the child was able to look at but not touch the contents.
The lid was then replaced and the child given the photograph with the instruction "Let me know if you want to play". The researcher responded to any attempt to request the item (e.g., vocalising, reaching, touching the box, pointing, or giving the photograph)
by giving the child one of the components of the item from the box followed by the instruction "Let me know if you want more". Each item had at least 5 components and in any one session, a maximum of 5 opportunities for requesting contents of the box were provided. The session ceased after 5 requests or 3 minutes, whichever came first.
The requesting task was chosen for the reinforcer assessment as all the children had been observed by the researchers making requests in a variety of contexts at their centre by pointing, reaching or using picture exchange prior to participation in the study. The procedure for the no interest condition was repeated for the other conditions (B and C) and at least 3 sessions were conducted for each condition. The total number of requests made by the child in each session was tallied.
Results.
The results for each of the four participants are shown in Figures 1 and 2 . For two of the children, Stephen and Chris, interest items and active engagement items appeared to be equally reinforcing. In the case of Stephen, the number of requests in 11 of the 12 sessions ranged from 3 to 5 requests. In contrast, Stephen made no requests for any of the no interest items during the A condition sessions. Chris made 5 requests, the maximum number possible, for each of his interest and active engagement sessions. In the 12 no interest item sessions, Chris' response rate ranged from 3 to 5 requests with a mean of 4.42.
<Figures 1 and 2 about here>
The rates of responding for the other 2 children were more variable. There appeared to be a trend in Adrian's responding during the initial sessions to suggest that items classified as actively engaging may be more reinforcing (mean rate of requesting of 3.2) than either the no interest (mean requests of 1.33) or interest items (mean requests of 1). This was not supported as the sessions continued across the three conditions with the final no interest condition sessions showing a similar rate of responding to the active engagement condition. The mean number of requests for the active engagement condition was slightly higher across all sessions (3.5) than the mean requests for the interest (2.14) and no interest (3) conditions.
There was no discernable pattern in Mandy's level of requesting for different items with all three conditions eliciting similar and somewhat variable levels of requesting behaviour. There were occasions in each of the conditions when Mandy made no requests and others when she made 5 requests which was the maximum number of responses possible during a session.
Discussion
The engagement-based preference assessment procedure used in this study was effective for two participants and partially effective for a third participant in predicting the relative reinforcer value of no interest items and high interest items.
These results are consistent with previous research that has found that high-preference stimuli identified using engagement-based preference assessments produce higher levels of responding than low preference stimuli (DeLeon et al., 1999; Hagopian et al., 2001 ). Similar to our findings, Hagopian et al. (2001) found variability in results across administrations during a reinforcer assessment for preferences ranked using a single stimulus engagement preference assessment. One of their participants sometimes allocated more time to lower than to more highly ranked stimuli and a similar finding was evident for Mandy in the current study. For Mandy, the engagement-based preference assessment procedure was ineffective in distinguishing between high and low preference stimuli. Her response rates in sessions 1-11 were relatively low with higher response rates recorded for sessions 12-27, irrespective of condition. Mandy's response rates may have reflected an increasing interest in the activity of requesting the contents of the box as the sessions progressed rather than in the contents of the box themselves but it is difficult to draw conclusions without further research. Factors that could be explored in future studies include the number of sessions used in the engagement-based preference assessment, the selection and number of items used and decisions to use replacement or no replacement, and comparison of results with an approach-based preference assessment using a pair-wise presentation.
A key finding from this study was that qualitative aspects of engagement with stimuli for these children did not predict relative reinforcer effectiveness. That is, just
showing interest in the stimulus by interacting with it in some way during the preference assessment was to some degree a better predictor of the reinforcing value of the stimulus for the child than the way in which the child interacted with the stimulus.
The selection and use of preferred items is often critical to the behavioural engagement of children with autism because these children have higher levels of nonengagement than their peers (Corsello, 2005; Warren & Kaiser, 1986) . When engaged, they are more likely to be engaged with objects than people and it is not unusual for them to have a preference for objects that may lead to repetitive and stereotyped behaviours that distract from or inhibit learning (Bruckner & Yoder, 2007; Morrison & Rosales-Ruiz, 1997) . This is particularly so for sensory stimulating items such as toys that have flashing lights and sound effects (Sautter et al., 2008) .
These items may be used by teachers and parents alike because they are easily identified and appear to be highly reinforcing but there is a risk that these objects can inhibit rather than enhance learning.
The engagement-based preference assessment procedures outlined in this study may help to address this problem by differentiating preferred items on the basis of the quality of engagement the child demonstrates while interacting with the items during the assessment. Highly preferred items with which the child is actively engaged during the assessment could be selected for use in place of highly preferred items in which the child shows interest but interacts in a way that is inappropriate, repetitive, or non-productive. For the children in this study, it was possible to identify items in both the interest and active engagement categories that, when tested, appeared to be equally reinforcing even when duration of engagement between the interest and active engagement items for a child differed.
The design of this study provided some preliminary evidence about the possible relationship between the different conditions of no interest, interest and active engagement items for each child. There were, however, only 4 participants in the study and for one child (Mandy), the preference assessment procedure failed to differentiate between no interest items and interest or active engagement items.
Further testing of the engagement-based preference assessment procedure used in this study is needed with a larger number of children to determine which children may benefit from this approach. This study has advanced a methodology for assessing quality of engagement with stimuli via an engagement-based preference assessment that may be used to guide selection of reinforcers for children with autism who may interact with some objects in a way that could impede learning. Results of a reinforcer assessment suggest that the methodology may have some utility but further refinement and testing is required. Active engagement The child is on the play mat looking at and using a toy productively for at least 5 seconds. Productive play is using the toy in the way or for the purpose intended.
Interest
The child is on the play mat holding, touching or using a toy for at least 5 seconds in a manner that is inappropriate or unproductive.
No interest
The child makes no physical contact with the item. 
